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OLYHVLQWKHLUVSDFHDQGWLPH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PHPRULHVDQGWKHFRQVWUXFWLRQSURFHVVWKDWVWHPVIURPWKHP
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FOLPDWLFFRQGLWLRQVLQFHUWDLQUHJLRQVPD\KDYHDVLJQL¿FDQW
LPSDFWRQWKHZRUOGPDUNHWSRVLWLRQRIFHUWDLQIRRGSURGXFWV
$PRQJ WKH LQWHUZRYHQ SUREOHPV RI DJULFXOWXUH JOREDO
IRRGVHFXULW\VHHPVWREHWKHPRVWVLJQL¿FDQWWRGD\VHHLQJ
WKDWWKHJURZWKUDWHRIWKH(DUWK¶VSRSXODWLRQ±WKRXJKLWQRZ
UHSUHVHQWVDGHFUHDVLQJWHQGHQF\IRURYHUIRXUGHFDGHV±KDV
H[FHHGHGWKHDQQXDOJURZWKUDWHRIJOREDOFURSSURGXFWLRQ
VLQFH WKHPLGV 6DWLVI\LQJ WKH JURZLQJ QHHG IRU VXI
¿FLHQWDQGKHDOWK\IRRGSURGXFWVHQYLURQPHQWDOO\IULHQGO\
WHFKQRORJLHVELRGLYHUVLW\DQGVRLOSURWHFWLRQDQGWKHJURZ
LQJ UDZ PDWHULDO UHTXLUHPHQWV IRU ELRIXHOV ELRFKHPLVWU\
DQG ELRHQHUJHWLFV DOO SODFH IXUWKHU EXUGHQV DQG H[SHFWD
WLRQVRQDJULFXOWXUH,QWKLVUHVSHFWFOLPDWHFKDQJHPD\QRW
RQO\D൵HFWGDLO\ IDUPLQJSUDFWLFHVEXWPLJKWDOVR UHVXOW LQ
3HUFHSWLRQVRIFOLPDWHFKDQJHDQGDGDSWDWLRQLQ+XQJDU\

WKHWUDQVIRUPDWLRQRIH[LVWLQJIDUPLQJV\VWHPVDQGUHJLRQV
9HUPHXOHQet al.+RZGHQet al.
$QRWKHULPSRUWDQWSHUVSHFWLYHLVWKHLVVXHRIZDWHU*ORE
DOO\PDQ\RIWKHUHJLRQVZLWKWKHIDVWHVWJURZLQJSRSXODWLRQ
H[SHULHQFHZDWHUVFDUFLW\DQGLQFUHDVLQJZDWHUGHPDQGLVQRW
VROHO\LQGXFHGE\FOLPDWHFKDQJH&ODUNHIRUHFDVWHG
WKDW$IULFDQFRXQWULHVZLOOIDFHVHYHUHZDWHUVFDUFLW\E\
6RFDOOHGUDLQIDOOIHGDJULFXOWXUHVXSSOLHVMXVWSHU
FHQWRIWKHZRUOG¶VIRRGSURGXFWLRQDQGLIWKHIRUHFDVWVIRU
XQIDYRXUDEOHFOLPDWHFKDQJHSURYHFRUUHFWWKLV¿JXUHPD\
HYHQIDOOLQWKHIXWXUH&RRSHUet al.
,Q WKH FDVH RI KLVWRULF DJULFXOWXUDO VRFLHWLHV VXFFHVVIXO
DGDSWDWLRQ WR FKDQJLQJ HQYLURQPHQWDO FRQGLWLRQV EDVLFDOO\
GHSHQGHG RQ DJULFXOWXUH 3DSSQp 9DQFVy  7RGD\¶V
VRFLHWLHVDUHPXFKPRUHFRPSOH[ERWKLQWHUPVRIFRQVWUXF
WLRQDQGRSHUDWLRQKRZHYHU LIDGDSWDWLRQ LQDJULFXOWXUH LV
LQDSSURSULDWHWKHRFFDVLRQDOVXFFHVVRIWKHRWKHUVHFWRUVZLOO
DOVREHIXWLOH$FFRUGLQJO\ WKHDGDSWDWLRQRIDJULFXOWXUHWR
FOLPDWHFKDQJH LVRQHRI WKHPRVW UHVHDUFKHG¿HOGVZLWKLQ
DGDSWDWLRQUHVHDUFK
7KH WKHRUHWLFDO IUDPHV RI VXFK UHVHDUFK DUH SURYLGHG
E\ WKH WHUPVH[SRVXUH VHQVLWLYLW\ DGDSWDWLRQFDSDFLW\DQG
YXOQHUDELOLW\ÀH[LELOLW\DVVXPPDULVHGE\&KHQet al.
RU3UHVWRQet al.LQWKHFRQWH[WRIDJULFXOWXUH(YHU\
DUHDRUSURGXFWLRQUHJLRQKDVLWVW\SLFDOFOLPDWLFULVNVVXFK
DV WKHÀXFWXDWLRQV LQSUHFLSLWDWLRQRU WHPSHUDWXUHHDUO\RU
ODWHIURVWVKDLOHWF7KHDJULFXOWXUDOHFRV\VWHPRIWKHUHJLRQ
LVIRUPXODWHGDFFRUGLQJO\ZLWKLWVGLVWLQFWLYHYDULHW\RIVSH
FLHV WHFKQRORJLFDOWHFKQLFDO FXOWXUH LQFOXGLQJ WKH IDUPLQJ
PHWKRGVPHFKDQLVDWLRQWKHXVHRIIHUWLOLVHUDQGSHVWLFLGHV
DQG GDLO\\HDUO\ URXWLQHV ([SRVXUH DULVLQJ IURP WKH ULVNV
LV DOVR IRUPXODWHG GHSHQGLQJ RQ VXFK IDFWRUV DQG YXOQHU
DELOLW\ LV ERUQ ZKHQ WKH VRFLDOHFRQRPLF HQYLURQPHQW LV
DGGHGODERXUFRVWVPDUNHWYDOXHRIWKHSURGXFWVPDUNHWLQJ
FKDQQHOVFRVWVRIDJULFXOWXUDOUHVRXUFHVDJULFXOWXUDOLQVXU
DQFHV\VWHPV$GDSWDWLRQFDSDFLW\GHSHQGVRQ WKHPDFUR
HFRQRPLFHQYLURQPHQWDQG WKHPLFURHFRQRPLFFRQGLWLRQV
RIIDUPLQJREMHFWLYHVGLYLVLRQRIZRUN¿QDQFLDOSRVLWLRQ
JRYHUQDQFHVWUXFWXUHVRFLDOFDSLWDOHWFLQWKHEURDGHUVHQVH
DQGRQWKHDELOLWLHVDQGNQRZOHGJHRIWKHKXPDQUHVRXUFHV
RQWKHDYDLODEOH¿QDQFLDOUHVRXUFHVODQGVWHFKQRORJLHVDQG
DOWHUQDWLYHOLYHOLKRRGVLQWKHQDUURZHUWHUP%DVLFDOO\WKHVH
IDFWRUV LQDFRQGHQVHGIRUPGHWHUPLQH WKHYXOQHUDELOLW\RU
ÀH[LELOLW\RIDSDUWLFXODUUHJLRQRUDIDUPHU,QGLYLGXDOIDUP
HUVZKHUHSRVVLEOHPDNHWKHLUGHFLVLRQVE\WDNLQJLQWRFRQ
VLGHUDWLRQWKHSHUFHSWLRQRIWKHSUREOHPWKHULVNVSHUFHLYHG
DQG WKHLU YXOQHUDELOLW\ DQG WKH VXFFHVV RI VXFK GHFLVLRQV
LQÀXHQFHVWKHLUSODQQLQJDQGIXWXUHDFWLYLWLHV,QWKLVUHVSHFW
WKHGHFLVLRQPDNLQJHQYLURQPHQWWKHVRXUFHDQGTXDOLW\RI
WKH LQIRUPDWLRQ DQG DQDO\VLQJ WKH UHDVRQV IRU VXFFHVV RU
IDLOXUHDUHVLJQL¿FDQWIDFWRUV
$GDSWDWLRQUHVHDUFKEHFDPHPRUHGRPLQDQWDIWHUWKHWXUQ
RIWKHPLOOHQQLXP3UHVWRQet al.EXWLQWKH86GHWDLOHG
IDUPOHYHO VWXGLHV IRFXVHGRQDGDSWDWLRQVWUDWHJLHVHYHQDW
WKHEHJLQQLQJRIWKHV7KHVHVWXGLHVZHUHIRFXVHGRQ
ZKDWDFWXDOPHDVXUHVFRXOGKHOSWRSURWHFWDJDLQVWQHJDWLYH
HQYLURQPHQWDOLQÀXHQFHVRQWKHRQHKDQGDQGRQVLPXODWLQJ
FURS\LHOGVE\XVLQJPRGHOFDOFXODWLRQVZLWKGL൵HUHQWOHYHO
DGDSWDWLRQ VWUDWHJLHV LQWURGXFHG RQ WKH RWKHU (DVWHUOLQJ
.DLVHU ,Q WKLV UHVHDUFK WKHPDLQIRFXV LVRQ
GHYHORSLQJFRXQWULHVZKLFK DUH UHJDUGHGDV WKHPRVWYXO
QHUDEOHDQGWKHHPSKDVLVLVSODFHGRQWKHGHYHORSPHQWRI
LQVWLWXWLRQDOHQYLURQPHQWWHFKQRORJLFDOWUDQVIHUDQGFRPSH
WHQFLHV&RRSHUet al.&KHQet al.&KKHWULet al.
/\EEHUWDQG6XPQHU6XFKUHVHDUFKDOVRR൵HUV
SURPLVLQJ¿HOGVIRUVWXG\LQJWKHGHYHORSPHQWRIWUDGLWLRQDO
DQG ORFDO NQRZOHGJH LQ IRU H[DPSOH$IULFDQ FRXQWULHV DV
LW LVJUDGXDOO\DGDSWLQJWRFKDQJLQJHQYLURQPHQWDODQGFOL
PDWLFFRQGLWLRQV1HZVKDPDQG7KRPDV
)RU WKH SXUSRVHV RI RXU SDSHU VWXGLHV RI IDUPOHYHO
DGDSWDWLRQ LQ GHYHORSHG FRXQWULHV WKDW DUH IRFXVHG RQ LWV
VRFLDOHFRORJLFDOIDFWRUVDVRSSRVHGWRWHFKQRORJLFDOGHYHO
RSPHQWV SODQW ELRORJLFDO H[SHULPHQWV SODQW EUHHGLQJ HWF
HJ *HRJKHJDQ DQG /H\VKRQ  /HUHERXOOHW et al.
1LOHVDQG0XHOOHUDUHPRUHLPSRUWDQW2QWKH
RQHKDQGWKH\LOOXVWUDWHWKHZLGHUDQJHRIDGDSWDWLRQVWUDWH
JLHV±FKRLFHDQGVXSSOHPHQWRIYDULHWLHVFKDQJHVLQQDWXUDO
IDUPLQJPHWKRGVPRLVWXUH FRQVHUYDWLRQ GLYHUVL¿FDWLRQ RI
IDUPLQJVWUXFWXUHVGLYHUVL¿FDWLRQRIODQGXVHLPSURYHPHQW
RIZDWHUPDQDJHPHQWSURWHFWLRQRIZDWHUEDVHSURPRWLQJ
GLYHUVL¿FDWLRQZLWKLQ DQG RXWVLGH WKH VHFWRU &RPSDUHG WR
WKHDERYHLQWKH6HFRQG1DWLRQDO&OLPDWH&KDQJH6WUDWHJ\
RI+XQJDU\1e6ZLGHUDQGKLJKHUOHYHOREMHFWLYHV
ZHUHIRUPXODWHG2QWKHRWKHUKDQGWKH\LGHQWLI\WKHIDFWRUV
WKDWGHWHUPLQHWKHVXFFHVVRIDGDSWDWLRQLQFOXGLQJWKHSODFHRI
IDUPLQJLQWKHOLIHF\FOHWKHVFRSHRIDYDLODEOHWHFKQRORJLHV
WKH VL]H RI WKH IDUPV WUDGLWLRQV LQVWLWXWLRQDO HQYLURQPHQW
WKHDYDLODELOLW\RILQIRUPDWLRQWKHFRPPXQLW\QDWXUHRIWKH
SDUWLHV LQYROYHG DQG WKH UHJXODWRU\ HQYLURQPHQW 1LFKRODV
DQG'XUKDP5D\PRQGDQG5RELQVRQ
5HVXOWV
3HUFHSWLRQRIWKHFKDQJLQJFOLPDWH
$OO WKH LQWHUYLHZHHV SHUFHLYHG FKDQJHV LQ WKH FOL
PDWH UHFHQWO\ UHSRUWLQJ WKDW FOLPDWH FKDQJH ZDV HYLGHQW
LQ FKDQJHV LQ WKHQDWXUDO RUGHU RI WKH VHDVRQV WKHEOXUUHG
ERXQGDULHV EHWZHHQ WKH VHDVRQV LQ JUDGXDOO\ZDUPHU DQG
GU\HUVXPPHUVXQSUHGLFWDEOHDQGFKDQJHDEOHZHDWKHUXQH
YHQ SUHFLSLWDWLRQ UHGXFHG UDLQIDOO SUREOHPV ZLWK UDLQIDOO
SDWWHUQVRULQUHGXFHGGXUDWLRQRIVQRZFRYHULQZLQWHU
7HPSRUDOLW\ WDNHV VKDSH LQ GL൵HUHQW IRUPV LQ WKH
UHVSRQVHV UHFHLYHG 6RPH RI WKH UHVSRQGHQWV UHJDUG WKH
ZHDWKHUSDWWHUQVDQGFOLPDWHSHUFHLYHGLQWKHSDVWIHZ\HDUV
DVXQSUHFHGHQWHG2WKHUV±UHSUHVHQWDWLYHVRIWKHROGHUJHQ
HUDWLRQV ± UHPHPEHU H[SHULHQFLQJ VLPLODU SHULRGV EHIRUH
2QHRIWKHUHVSRQGHQWVZKRFXOWLYDWHVKHFWDUHVRIODQG
ZLWKKLVVRQZDVFRQVLGHULQJWKHUHODWLYLW\RIUHPHPEUDQFH
LHWKHSV\FKRORJLFDOFOLPDWHZKLFKPDGHKLPUDWKHUXQFHU
WDLQZKHQDQVZHULQJWKHTXHVWLRQ³,VRXUFOLPDWHFKDQJLQJ"´
³:HOO\HV ,I , FDQ >UHFDOO@P\FKLOGKRRGEHFDXVH
,ZDVDSHDVDQW¶VFKLOG>«@WKHUHXVHGWREH>FKDQJHV
LQ WKH FOLPDWH@ DQG DW WKDW WLPHZH VDLGZKDW NLQG RI
ZHDWKHUZHKDG:HGLGQRWNQRZDQ\WKLQJDERXWWHP
SHUDWXUHV:HKDGQRWKHUPRPHWHUV>«@%XWDERXWWKH
WHPSHUDWXUH±QRSUREDEO\QRW3HUKDSV WKRVHZLQWHUV
ZHUHFROGHUZHKDGPRUHVQRZDQGSHUKDSVPRUHUDLQ
-DQNy)HUHQF1pPHWK1LNROHWWD%HUWDODQ/DXUDDQG3DSSQp9DQFVy-XGLW

WRR , FDQ UHPHPEHU >«@ WKDW EDFN DW SULPDU\ VFKRRO
, WKLQN ZH OHDUQW WKDW WKH GLVWULEXWLRQ RI UDLQIDOO ZDV
DURXQG  PP KHUH LQ :HVW 7UDQVGDQXELD EXW LQ
WKH*UHDW3ODLQV LWZDVDQG VRRQ$QG WKLVKDV
FKDQJHGE\QRZ,UHFRUGHGUDLQIDOO¿JXUHVIRUWHQ\HDUV
KRZPXFK UDLQZH KDG DPRQWK VR WKHUHZHUH WLPHV
ZKHQZHKDGRQO\PPRI UDLQD\HDU >«@$ERXW
WKHWHPSHUDWXUH":HOO,GRQ¶WNQRZ:KHWKHUWKLVJOREDO
ZDUPLQJ KDV DQ\ LPSDFW , GRQ¶W NQRZ , GRQ¶W NQRZ
PXFKDERXWLW:KHUH,VHHWKHFKDQJHVLQWKHZHDWKHU
WKDWVHDVRQVDUHEOXUUHG WKHUHDUHQRIRXUVHDVRQVGLV
WLQFWO\VHSDUDWHGDQ\PRUH6SULQJZHXVHGWRKDYHQLFH
VSULQJVDQGVXPPHUV±ZDUPRQHVDQGDXWXPQV±DQG
VRPHWKLQJDQGWKHQZLQWHUV±FROGRQHV1RZVRPHKRZ
ZHW\SLFDOO\KDYHVXPPHUYHU\HDUO\LQWKHVSULQJEXW
, GRQ¶W NQRZZKDW WKHVH WKLQJVZHUH OLNH D ORQJ WLPH
DJR:HXVHGWRKDYHFROGZLQWHUVEHFDXVHSODQWVZHUH
DOVRIUR]HQVRPHWLPHVLILWZDVFROGHUDORQJWLPHDJR
>«@6RPHWKLQJ KDV FKDQJHG ,W LV UDWKHU WKDW WKH IRXU
VHDVRQVDUHQRWVRGLVWLQFWO\VHSDUDWHG,JXHVV>«@:DV
WKHVLWXDWLRQVLPLODUD ORQJ WLPHDJR":HOOZHFDQQRW
EHVXUH%HFDXVH WKHUHZHUHQRZHDWKHU IRUHFDVWVDQG
SHRSOHZHUHPDNLQJSUHGLFWLRQV >«@7KHVH VRPHKRZ
FDPHWUXHEXW,GRQ¶WNQRZLIVRPHWKLQJKDVFKDQJHG
6RPHWKLQJ PXVW KDYH FKDQJHG EXW QRW YHU\ PXFK´
>PDQRYHU=DOD@
7KHSHUFHSWLRQRIWLPHVLPLODUO\WRUHPHPEHULQJWKHFOL
PDWHRUHDUOLHUZHDWKHUSKHQRPHQDLVQDWXUDOO\DVXEMHFWLYH
IDFWRU6RPHSHRSOHVHHWKHEHJLQQLQJRIWKHFKDQJHVDWWKH
GLVWDQFH RI WKUHH RU IRXU \HDUVZKLOH RWKHUV ORRNLQJ EDFN
WRWHQ\HDUVEHIRUHIHHOWKDWWKHFOLPDWHKDVEHHQFKDQJLQJ
DVDWUHQG$WWKHVDPHWLPHVRPHROGHUSHRSOHFODLPWKDW
WKHERUGHUOLQHZDVLQWKHVDQGVKRZHYHU\RXQJHU
IDUPHUVFDQVRPHWLPHVRQO\UHIHUHQFHWRQDUUDWLYHVRIROGHU
IDUPHUVQRWKDYLQJH[DFWFOLPDWHPHPRULHVIURPWKHLUFKLOG
KRRG7KHGL൵HUHQWSHUFHSWLRQVFDQDOVREHREVHUYHGLQWKH
QDWXUHRIWKHFKDQJHVSHUFHLYHGDQGWKHUROHRIWKHORFDOLW\
DVDUHIHUHQFHSRLQWLVDOVRDIDFWRULQUKHWRULF
³+RZORQJKDYHZHEHHQH[SHULHQFLQJJUHDWFKDQJHV
KRZORQJKDYHZHEHHQVD\LQJWKDWWKHRUGHURIQDWXUH
KDVFKDQJHG"7KHUHRFFXUUHGVXFKDWKLQJRQFHWHQ\HDUV
DJREDFNLQ$WWKDWWLPHZHH[SHULHQFHGWKHYHU\
¿UVWGHYLDWLRQIURPXVXDOZHDWKHUSDWWHUQV:HOOKHUHZH
XVXDOO\KDYHPPRIUDLQD\HDUDQGLI,FDQUHPHP
EHUZHOOZHRQO\KDGPP ,WZDV DSUREOHP
EHFDXVHZH GLG QRW FKRRVH RWKHU YDULHWLHV RU ULSHQLQJ
SHULRGVEXWXVHGWKHXVXDORQHV6RLQZHFORVHG
WKHZKROHVHDVRQZLWKDGH¿FLW´>PDQRYHU=DOD@
³, ZRUNHG DW WKH FROOHFWLYH IDUP WKHUH DUH VXFK
SHULRGV,FDQUHPHPEHUWKDWRXUPDL]HSURGXFWLRQZDV
UDWKHUGLVWXUEHGGXHWRWKHGU\SHULRGVREHFDXVHRIWKH
GURXJKW7KXV WKLV\HDUVHHPV WREHVLPLODU7KHRQO\
H[FHSWLRQ LV VXQÀRZHU DPLUDFXORXV SODQW EHFDXVH LW
\LHOGHGWKUHHWRQQHVRUDERYHLQODVW\HDU¶VZHDWKHUDQG
LWKDV\LHOGHGWKUHHWRQQHVDJDLQWKLV\HDU,QWKLVH[WUHPH
SODFHZKHUHZHDUH LQ WKLVSDUWRI WKH*UHDW3ODLQ LQ
WKLVSDUWRI+DM~%LKDUZKHUHZHKDYHKDUGJURXQGWKDW
LVPHDGRZFOD\VRLOVRZHVKRXOGKDYHYHU\JRRGPDL]H
\LHOGEXWQRZVWDELOLW\ LVSURYLGHGE\VXQÀRZHU >«@
7ZR \HDUV DJRZH KDG PPRI UDLQ KHUH RQ WKH
*UHDW3ODLQZKHUHWKH\HDUO\DYHUDJHLVPP±LVQ¶W
LW"±VRZHKDGDVPXFKUDLQDVLQWKH$OSRNDOMDUHJLRQ
$QG LW WXUQHG HYHU\WKLQJXSVLGHGRZQ >«@:HKDG D
VLPLODUSHULRGDERXW\HDUVDJRZKHQZHKDGGULHURU
UDLQLHUZHDWKHUDQGWKDWZDVQDWXUDOEXWQRZLWFKDQJHV
HYHU\\HDU´>PDQRYHU+DMG~%LKDU@
2XULQWHUYLHZVZHUHFRQGXFWHGLQ\HDUVZLWKSDUWLFXODUO\
H[WUHPHZHDWKHU SDWWHUQV  DQG ,QPDQ\ FDVHV
ZH IHOW WKDW GHVSLWHRXU UHTXHVW WKH UHVSRQGHQWVZHUHQRW
DEOHWRGLVDVVRFLDWHWKHPVHOYHVIURPWKHZHDWKHUFRQGLWLRQV
SHUFHLYHGGXULQJWKHDFWXDO\HDU
8QGHUVWDQGLQJFOLPDWHFKDQJH
7KHUHVSRQGHQWVPHQWLRQHGWKHPHGLDWKHHYHQWVRUJDQ
LVHGE\WKH&KDPEHURI$JULFXOWXUHSURIHVVLRQDOPDJD]LQHV
DQGWKHLURZQLQWHUHVWDVWKHLUVRXUFHRILQIRUPDWLRQRQFOLPDWH
FKDQJH&OLPDWHFKDQJHLVDQLPSRUWDQWLVVXHIRUWKHIDUPHUV
EHFDXVH³>ZH@XVXDOO\FRQVXOWRQHDQRWKHUDQGWKHIDUPHUVDV
ZHOOWRGHFLGHZKRVKRXOGGRZKDWDQGLQZKDWZD\V1RRQH
NQRZVWKHULJKWDQVZHUDVZHFDQVHH%XWRWKHUVDOVRUHJDUG
LWLQWKHVDPHZD\´>PDQRYHU+DMG~%LKDU@
$VIRUWKHPDMRUFDXVHRIFOLPDWHFKDQJHWKHUHVSRQGHQWV
PHQWLRQHG DQWKURSRJHQLF HQYLURQPHQWDO SROOXWLRQPRVW IUH
TXHQWO\ LQFOXGLQJWKHLFRQLFFDUXVH LQGXVWU\GHIRUHVWDWLRQ
FRQVXPHUVRFLHW\XUEDQLVDWLRQDQGJOREDOLVDWLRQZKLFKVXJ
JHVW WKH UHVSRQGHQWV¶ SHUFHSWLRQ RIPRUH FRPSOH[ UHODWLRQ
VKLSV 5HVSRQVHV ZKLFK PHQWLRQHG DFLG UDLQ R]RQH OD\HU
GHSOHWLRQHDUWKTXDNHVRUWVXQDPLVLQFRQQHFWLRQZLWKFOLPDWH
FKDQJHVXJJHVWWKHHQWDQJOHPHQWRIHQYLURQPHQWDOSUREOHPV
+RZHYHU VL[ UHVSRQGHQWV UHJDUGHG DW OHDVW SDUWO\ QDWXUDO
SURFHVVHVDVWKHPDMRUFDXVHIRUFOLPDWHFKDQJH2QHRIRXU
UHVSRQGHQWVHQJDJHGLQSODQWSURGXFWLRQVXPPDULVHGWKHJUDY
LW\RIWKHSUREOHPLQWKHIROORZLQJZD\E\ORFDOLVLQJDQGFRP
ELQLQJGLVWDQWFOLPDWLFSKHQRPHQDLQWKH&DUSDWKLDQ%DVLQ
³8QIRUWXQDWHO\ PDQNLQG LQWHUIHUHG ZLWK QDWXUH D
ORQJ WLPHDJR >«@$QGQRZ >«@ZHDUHGLJJLQJRXU
RZQJUDYHVDOVRLQDJOREDOFRQWH[W>«@0DQNLQGOLYHV
D VHOIGHVWUXFWLYH ZD\ RI OLIH >«@ ,W LV LPSRUWDQW WR
GHYHORSDQHQYLURQPHQWDOSURWHFWLRQ V\VWHPRU VXFKD
WHFKQRORJ\WKDWZLOOQRWPDNHWKHSUHVHQWVLWXDWLRQDQ\
ZRUVHVRWKDWLWPD\EHFRPHHYHQPRUHVHULRXV%HFDXVH
WKHPRUHGHVWUXFWLRQZHPDNHDQGWKHPRUHIUHTXHQWO\
ZHLQWHUIHUHZLWKWKHRUGHURIQDWXUHWKHPRUHOLNHO\LW
LV WKDWQDWXUHZLOO µWDNHUHYHQJH¶ WKDW LVZK\ZHKDYH
WKHVHF\FORQHVDQGKXUULFDQHVLQWKH&DUSDWKLDQ%DVLQ
ZKLFKZHGLGQRWKDYHEHIRUH:HKDYHVXFKSKHQRP
HQDLQRXUEDVLQZKLFKZHUHQRWW\SLFDOKHUHEHIRUH$QG
WKLVLVDOOEHFDXVHRIWKHDERYH,WKLQN´>PDQRYHU
+DMG~%LKDU@
1DWXUDOO\WKHUHDUHVXFKUHVSRQGHQWV±ZLWKVLPLODUGLV
FXUVLYHVWUDWHJLHV±ZKRDUHXQFHUWDLQDERXWWKHH[WHQWRIWKH
SUHGLFWHGFKDQJHV±³0DQ\H[DJJHUDWHJOREDOZDUPLQJEXW,
GRQRWEHOLHYHWKDWZHZLOOFKDVHGHVHUWIR[LQWKH&DUSDWKLDQ
3HUFHSWLRQVRIFOLPDWHFKDQJHDQGDGDSWDWLRQLQ+XQJDU\

%DVLQ´>PDQRYHU*\ĘU0RVRQ6RSURQ@±RUDERXW WKH
UROH RIPDQNLQGZKLFK RQO\ IRVWHUV WKH QDWXUDOO\ LQGXFHG
FKDQJHV,QWHUHVWLQJO\RQHRIWKHPGRXEWHGFOLPDWHFKDQJH
E\ORFDOLVLQJWKHSUREOHPDQGXVLQJKLVRZQH[SHULHQFHVEXW
H[SUHVVHG D GL൵HUHQW RSLQLRQZLWK UHJDUG WR DUFWLF FOLPDWH
FKDQJHOHDUQWIURPWKHPHGLD7KLVTXRWDWLRQXQGHUOLQHVWKH
SUREOHPRIYLVLELOLW\DVZHOO
³%DVLFDOO\ , GR QRW UHDOO\ EHOLHYH LQ WKLV FOLPDWH
FKDQJHEHFDXVHZHPLJKWDVZHOOPDNHVWDWLVWLFVDERXW
FHUWDLQSHULRGV%XWDV,VHHLQQDWXUHSURJUDPPHVWKHVH
DUHF\FOHVDQGLWLVQRWVXUHWKDWWKHFOLPDWHLVDFWXDOO\
FKDQJLQJ 3HUKDSV LW LV FKDQJLQJ DQG LW FDQ EHPHDV
XUHGZKHQFRPSDUHGWRSHULRGVRU\HDUVEHIRUH
DQGLQWKLVUHJDUGLWLVQRWUHDOO\VLJQL¿FDQW+RZHYHU,
ZRXOGQRWH[FOXGHWKHLPSDFWRIKXPDQDFWLYLWLHVRQWKH
FOLPDWH6RZKHQ,ORRNEH\RQGP\RZQHQYLURQPHQW
WRWKHDUFWLFUHJLRQIRULQVWDQFHWKDWUHDOO\DSSHDOVWRPH
DVZHOO$WWKDWOHYHODQGFRQVLGHULQJZKDWLVKDSSHQLQJ
WKHUH,FDQVHHWKHFRQQHFWLRQZLWKFOLPDWHFKDQJHDQG
WKHHPLVVLRQRIJUHHQKRXVHJDVHVEXWZKHQ,ORRNDWP\
RZQHQYLURQPHQWFOLPDWHFKDQJHGRHVQRWVHHPWREH
DSSDUHQW´>PDQRYHU+DMG~%LKDU@
+RZHYHU LQRWKHU UHVSRQVHV UHODWLQJ WR WKHTXHVWLRQRI
SUREOHP SHUFHSWLRQ DQG VHDUFKLQJ IRU UHVSRQVLEOH DFWRUV
ORFDOLVDWLRQZDVYHU\LPSRUWDQW7KLVLVDOVRVXSSRUWHGE\WKH
LQWHUHVWLQJUHVSRQVHVUHFHLYHG6HYHUDOUHVSRQGHQWVUHIHUUHG
WRWKHSUDFWLFHRIFORXGVHHGLQJE\WKHLUµQHLJKERXUV¶ZKLFK
PLJKW UHVXOW LQGURXJKWV LQFHUWDLQ UHJLRQVRUSURGXFHSUH
FLSLWDWLRQLQRWKHUV,QWKLVFDVHLWPLJKWEHWKHWHFKQRORJ\RI
KDLOSURWHFWLRQZKLFKKDVEHHQLQFOXGHGLQORFDOIRONORUHDQG
EHFRPHDVFDSHJRDWLQORFDOGLVFRXUVHDVRQHRIWKHIDFWRUV
UHSUHVHQWLQJ XQDXWKRULVHG KXPDQ LQWHUIHUHQFHZLWK QDWXUH
+RZHYHU WKH UHVSRQVHV DOVR LQFOXGHG UHJLRQDO DQGPLFUR
OHYHOORFDOLVDWLRQQDUUDWLYHV
³6RPHSHRSOHVD\DQGLWLVDOVRVXSSRUWHGE\REVHUYD
WLRQVWKDWVLQFHWKH<XJRVODY:DUVDHURSODQHVKDYHEHHQ
XVLQJ GL൵HUHQW DLU URXWHV VR WKH\ DUH À\LQJ DERYH XV
ZKLFKKDVDOVRFKDQJHGRXUFOLPDWHVOLJKWO\RUSXVKHGRXU
FORXG]RQHLQWRDQRWKHUGLUHFWLRQ7KXVWKHGLVWULEXWLRQRI
RXUUDLQIDOOKDVFKDQJHGDFFRUGLQJO\´>PDQRYHU=DOD@
³%DFNWRWKHDPRXQWRIUDLQUDLQIDOODQGZDWHUEDO
DQFHDUHFORVHO\OLQNHGWRWKHH[LVWLQJVHZDJHV\VWHPLQ
WKHQHLJKERXUKRRGRIRXU IDPLO\KRXVH6LQFHZHKDG
WKHVHZDJHV\VWHPLQVWDOOHGJURXQGZDWHUKDVUHFHGHGWR
ORZHUOD\HUVLQWKHVRLO3HUKDSVLWLVQRWFRQQHFWHGWRFOL
PDWHFKDQJHEXWWRWKHIRUPHUSUREOHP,XVXDOO\DVVRFL
DWHFOLPDWHFKDQJHZLWKZDWHUDQGZDWHUPDQDJHPHQW
7KHDPRXQWRIZDWHURUUDLQZHKDYH LQ WKHDUHD ,GR
QRWZDQWWRGUDLQZDWHUDURXQGWKHKRXVH,ZRXOGUDWKHU
ZDQWWRSUHVHUYHLWWKHUH´>PDQRYHU+DMG~%LKDU@
$GDSWDWLRQWRFOLPDWHFKDQJH
,Q WKH LQWHUYLHZV WKH RSWLRQV RI DGDSWDWLRQ WR FOLPDWH
FKDQJHDOVRDSSHDUHG,WFDQEHJHQHUDOO\VWDWHGWKDWODUJH
VFDOHIDUPHUVKDYHXVXDOO\PRUHGHWDLOHGNQRZOHGJHDERXW
WKHIHDWXUHVRIDGDSWDWLRQZKLOHVPDOOVFDOHIDUPHUVEHWWHU
UHIHU WR WUDGLWLRQDO NQRZOHGJH RU FRQVLGHU RQO\ ZDWHULQJ
SRVVLELOLWLHV,QWKHUHVSRQVHVIRXUIRFXVSRLQWVZHUHPHQ
WLRQHGLUULJDWLRQWKHFKRLFHRIWHFKQRORJLHVSUHFLVLRQDJUL
FXOWXUHPXOFKLQJPRGHUQFXOWLYDWLRQDQGWLOODJHPHWKRGV
DQGYDULHWLHVDQGWKHIDFWRURIDELOLWLHVDSWLWXGHDQGNQRZO
HGJH7KHODWWHUKDYHEHHQDWWDFKHGE\RXUROGHVWUHVSRQGHQW
WRWKHLVVXHRIGLYHUVL¿FDWLRQ
³,I\RXJURZGL൵HUHQWSODQWYDULHWLHV\RXFDQVXU
YLYH DQG WKHUH LV QRGLVDVWHU<RXKDYH WR JURZ WKUHH
GL൵HUHQWVSHFLHVDWOHDVW$QRWKHUIRUPRIGLYHUVL¿FDWLRQ
LVWKDW\RXUDLVHDQLPDOVDVZHOO´>PDQRYHU=DOD@
7RUHDFKHYHQKLJKHU\LHOGVPDQ\UHVSRQGHQWVDUHRSHQ
WR WHVWLQJ DQG LPSOHPHQWLQJ WKH QHZHVW WHFKQRORJLHV VRLO
PHOLRUDWLRQ ZLWK EDFWHULDO RU ZDWHU UHWDLQHU WHFKQRORJ\
KLJKWHFKPDFKLQHV HWF EXW VRPH UHVSRQGHQWV HPSKDVLVHG
WKH LPSRUWDQFHRIROG WUDGLWLRQDO NQRZOHGJHZKLFK FRXOG
EHDVROXWLRQWRQHZFKDOOHQJHVDVZHOO³7KHNQRZOHGJHRI
WKHHOGHUVLVQHHGHGKHUH>«@7KHROGNQRZOHGJHVKRXOGEH
VRXJKW´>PDQRYHU*\ĘU0RVRQ6RSURQ@,QWHUHVWLQJO\
WZRRIRXUUHVSRQGHQWVIDUPLQJRYHUKHFWDUHV±RQHRI
WKHPIURP=DODDQGWKHRWKHUIURP+DMG~%LKDU±ERWKSUH
VHQWHGWKHLUIDUPDVH[HPSODU\LQWHUPVRIDGDSWDWLRQKRZ
HYHUVRPHUHVSRQGHQWVWHQGWREHLQDFWLYHHYHQLIWKH\NQRZ
WKHVROXWLRQVWRWKHSUREOHPVLQGXFHGE\FOLPDWHFKDQJH
³6RIRU WKUHHRUIRXU\HDUV,KDYHQRWJURZQHDUO\
RUPLGVHDVRQPDWXULQJVSHFLHV2QHRI WKH UHDVRQV LV
WKDWHDUO\VHDVRQYDULHWLHV\LHOGVHYHUDOGHFLWRQQHVOHVV
WKDWLVWHQGHFLWRQQHVIHZHUSHUKHFWDUH>«@,I\RXZDON
DURXQG WKH¿HOGV\RXFDQVHH WKDWVPDOOKROGHU IDUPHUV
>SODQWHG@HDUO\PDWXULQJYDULHWLHVRUWKH\GRQRWUHFRQ
VLGHUZKDWW\SHRIYDULHWLHVWRSODQWQRZ7KH\SODQW)$2
YDULHW\IRUH[DPSOH,I\RXZDONDURXQGWKH¿HOGV
\RXFDQVHHWKDWWKRVHYDULHWLHVJHWEXUQWWKH\DUHULSH
$FWXDOO\WKH\DUHQRWULSHEXWWKH\DUHIRUFHGULSH%XW
\RXFDQVHHRXUPDL]HWKDWZHJURZRQDODUJHVFDOHVR
LI\RXZDONDURXQGWKH¿HOGV\RXFDQVHHWKDWRXUPDL]H
LVVWLOOJUHHQRUZDVJUHHQXQWLOWKHHDUO\IURVWWKLVPRUQ
LQJ>«@$IWHUWKHFKDQJHRIWKHUHJLPH>«@,SODQWHG
DQGKDUYHVWHGPDL]HDQGQRDGGLWLRQDONQRZOHGJHZDV
UHTXLUHG,GLGQRWKDYHWRDSSO\URWDWLRQPDL]HFRXOG
EHJURZQDVDPRQRFXOWXUH%XWQRZZHKDYHPRWKVDQG
PDL]H URRWZRUPV6REDVLFDOO\PDL]H LV DQH[SHQVLYH
SODQWWRJURZ$QGLI,IDLOWRSD\DWWHQWLRQWRWKHGHWDLOV
WKHUHLVQRKDUYHVWDWDOO´>PDQRYHU=DOD@
³:KDWZHGLGLVWRSXVK$SULOSODQWLQJVHDVRQXQWLO
WKHHQGRI0D\RUVRPHWLPHVXQWLOWKHEHJLQQLQJRI-XQH
LIWKHYDULHWLHVUHTXLUHGVR>«@<RXSODQWWKHPDL]HLQ
$SULOEXW\RXKDYHWRIDFHGURXJKWWKURXJKRXW$SULODQG
0D\XQWLOWKHHQGRI-XQHDVHULRXVSUREOHPWKDWWHQGV
WREHW\SLFDOWKHVHGD\V7KHSUREOHPLVWKDWPDL]HQHHGV
UDLQGXULQJWKHULSHQLQJSHULRGWKDWLVDIWHUWKHSROOLQD
WLRQSHULRG,ILWGRHVQRWJHWUDLQDWWKDWWLPHDQGWKHUHLV
QRJUDLQIRUPDWLRQLWPDNHVQRGL൵HUHQFHZKHQWKHQH[W
UDLQIDOOFRPHVLIJUDLQIRUPDWLRQLWVHOIGRHVQRWVWDUWLW
GRHVQRWPDWWHUZKDW\RXGRODWHURQ7KLVLVZKDWZH
-DQNy)HUHQF1pPHWK1LNROHWWD%HUWDODQ/DXUDDQG3DSSQp9DQFVy-XGLW

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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FXOWXUDO6FLHQFH3URFHGLDKWWSVGRLRUJM
DDVSUR
&KKHWUL1&KDXGKDU\37LZDUL35DQG<DGDZ5% 
,QVWLWXWLRQDODQGWHFKQRORJLFDOLQQRYDWLRQ8QGHUVWDQGLQJDJUL
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1DWLRQV(QYLURQPHQW3URJUDPPH/RQGRQ(DUWKVFDQ
KDYHREVHUYHGDQGLWZRUNVWKDQN*RGWKLV\HDUZHFDQ
VHHWKDW LWUHDOO\ZRUNV2WKHUVSODQWHGPDL]HHDUOLHU±
ZHSODQWHGLWLQWKHPLGGOHRUDWWKHHQGRI0D\,QVRPH
DUHDVZHSODQWHGLWHYHQDWWKHEHJLQQLQJRI-XQH$QG
LWZDVLQWKHVXPPHUWKDWZHKDGWKH¿UVWH[FHVVLYHUDLQ
$QGRXUPDL]HVWDUWHGWRULSHQZKLOHRWKHUV¶PDL]HZDV
RYHUWKHULSHQLQJSHULRGDQGVWDUWHGWRJHWEXUQW´>PDQ
RYHU+DMG~%LKDU@
'XULQJRXU LQWHUYLHZV WKH LVVXHRIFOLPDWHFKDQJHZDV
PHQWLRQHG DPRQJ RWKHU GD\WRGD\ SUREOHPV WKH YLOODJHV
KDYHWRIDFH±XQHPSOR\PHQWPLJUDWLRQDJHLQJ±RUDPRQJ
WKH SHUVRQDO SUREOHPV RI WKH UHVSRQGHQWV ± GLVHDVHV IDP
LO\ HDUQLQJ D OLYLQJ HWF ± DQG VLPLODUO\ WR VXFK SUREOHPV
LW DSSHDUHGDVDSUREOHPZKLFKPDQ\RI WKHPDUHSX]]OHG
E\7KH\UHJDUGFOLPDWHFKDQJHDVDSUREOHPDJDLQVWZKLFK
LQGLYLGXDOV¶ZLOOVDQGDFWLYLWLHVPDNHOLWWOHGL൵HUHQFH:LWK
WKLV PHQWDOLW\ SHRSOH FDQQRW KHOS SHUFHLYLQJ WKH SUREOHP
LQ VHDUFK IRUPLWLJDWLRQ DQG WU\LQJ WR DQVZHU WKHTXHVWLRQ
³:KDWFDQZHGRWRVWRSLW"´+HUHWKHLQGLYLGXDO¶VRSSRUWX
QLWLHVRUUHVSRQVLELOLWLHVDUHGZDUIHGPDQ\WLPHVKRZHYHU
VRPHSHRSOHHPSKDVLVHWKDWHYHU\ERG\KDVWRGRVRPHWKLQJ
EDVHGRQKLVKHUDELOLWLHV1HYHUWKHOHVVWKRVHZKRUHJDUGFOL
PDWHFKDQJHDVWKHTXHVWLRQ³KRZVKRXOG,DGDSWWRLW"´DUH
FRQVLGHULQJDGDSWDWLRQDQGWKHPDQDJHPHQWRIWKHSUREOHP
)RUVXFKUHVSRQGHQWVFOLPDWHFKDQJHDSSHDUHGDVDIDFWRU±
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